Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; R factor = 0.037; wR factor = 0.100; data-to-parameter ratio = 14.8.
The title compound, C 18 H 18 S 4 , which lies on an inversion center, adopts a trans-gauche + -trans-gauche À -trans (tg + tg À t) conformation of the S-CH 2 -CH 2 -CH 2 -CH 2 -S bond sequence. In the crystal, a -interaction with a centroidcentroid distance of 3.8797 (16) Å is observed.
Related literature
For crystal structures and conformations of C 6 H 5 C( S)S-(CH 2 ) 2 SC( S)C 6 H 5 and C 6 H 5 C( O)S(CH 2 ) 4 SC( O)C 6 H 5 , see: Abe et al. (2011 Abe et al. ( , 2013 . For related compounds, see: Sawanobori et al. (2001) ; Sasanuma et al. (2002) . For the synthesis of piperidinium dithiobenzoate, see: Kato et al. (1973) .
Experimental
Crystal data 
Comment
The aromatic polyesters, ) n O(C=O)C 6 H 4 (C=O)-] x (n = 2-4), have been mass-produced and used as fibers, films, bottles, and engineering plastics. In a series of our studies, we have investigated conformational characteristics and configurational properties of their analogs, [-X(CH 2 ) n X(C=Y)C 6 H 4 (C=Y ) ). Therefore, 4DBS 4 is not allowed to crystallize in the most stable conformation.
In differential scanning calorimetric measurements, a 4DBS 4 sample, which was recrystallized from methanol, exhibited only one endothermic peak at 68 °C on heating, whereas its melt-crystallized sample showed two endothermic peaks at 48 and 68 °C. The former and latter samples yielded powder X-ray diffraction patterns different from each other.
Interestingly, nDBS 4 's (n = 2, 3, 4, and 5) show odd-even effects in melting; 2DBS 4 and 4DBS 4 , respectively, melt at 109 and 68 °C, whereas 3DBS 4 and 5DBS 4 are liquid at room temperature but exhibit grass transitions at -51 °C (n = 3) and -54 °C (n = 5).
Experimental
Piperidinium dithiobenzoate (1.26 g, 5.3 mmol) was prepared according to the literature (Kato et al., 1973) . Dibromobutane (0.54 g, 2.5 mmol) was added dropwise into piperidinium dithiobenzoate dissolved in dimethylformamide (DMF, 15 ml) and then stirred for 8 h under nitrogen atmosphere. The reaction mixture was diluted with a mixture of ethyl acetate and n-hexane (1:4 in volume) and washed thrice with water, and the organic layer was dried overnight over anhydrous magnesium sulfate. The solution was condensed, dissolved in a toluene/n-hexane mixture (1:2 in volume), and fractionated by silica-gel chromatograph (R f = 0.3-0.5). The collected fractions were condensed and recrystallized from a methanol/n-hexane mixture (1:1 in volume) to yield 4DBS 4 (0.37 g, 41%).
The product was dissolved in chloroform in an open vessel. The vessel was placed in a larger one containing n-hexane, a poor solvent for 4DBS 4 , to facilitate precipitation of crystals by vapor diffusion of n-hexane into the chloroform solution. 
Refinement
All C-H hydrogen atoms were geometrically positioned with C-H = 0.95 and 0.99 Å for the aromatic and methylene groups, respectively, and refined as riding by U iso (H) = 1.2 U eq (C). 
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